At present, it is demanded more and more that the working conditions meet ergonomic principles. Most people have a sedentary job, and many of us spend many hours at the computer. This situation is related to the development of science and technology, and causes number of complications if the ergonomic principles are not observed. Research Institute of labour safety v.v.i. is engaged in examination, validation and application of methods of prevention of risks caused by work activities and endangering human health and the environment. This issue has already been addressed also in an engineering plant.
INTRODUCTION TO ERGONOMICS
The development of science and technology brings along s new technologies, machinery, equipment and work methods. Due to it can emerge new demands on the capabilities and skills of workers, which can lead to overload of humans and thereby to a number of health problems that are associated with these demands.
The scope of ergonomics in the primary sphere covers the application in the sphere of working activities, but it is desirable and necessary to apply the requirements and principles of ergonomics in general, it means to every system of man -technology -environment , also in the "non-working" areas [1] International Ergonomic Association (IEA) describes ergonomics as follows: "Ergonomics is the scientific discipline based on knowledge of relationships between humans and other elements of the system and by applying appropriate methods, theory and data improves the human health, well-being and performance and contributes to the solution projects and the evaluation of work, tasks, products, environments and systems, so they comply with the needs, capabilities and performance limitations of people. "
The very beginning of the "ergonomic" thinking occurs in the early period in the context of the development of human working activities. Even the primitive men realized the need to adjust the working tool so that it best suits their needs. Further development of techniques and technologies and division of labour leads to gradual improvement. The craftsmen tried to modify the tools depending on their taste and art. This experience was transmitted to the future generations.
In the 18th century there was a shift from manual production (manufactories) into the factory environment. For large production series started to be utilized the universality of machines and equipment, due to which worsened the relation man -machine. This trend of development continues. Many scientists were involved in research of human labour and determining the optimal working time, including the physiologist Coulon, who measured the manpower, studied the issue of fatigue and frequency of breaks and studied the optimal position and attitude at work. End of 19th century was a period of expansion of scientific organization of labour, represented by person of F.W. Taylor (1856 Taylor ( -1915 , who is considered the founder of scientific analysis of work. Two scientific disciplines -psychology and physiology were developing after World War I.
These new disciplines dealt with research of human work. Into the forefront of interest got also the external working conditions such as influence of lighting, clean air at the workplace, temperature, noise, etc. Further development takes place during the second World War II, when are laid requirements as to minimize human error in the production of advanced weapons systems and defence systems, nuclear energy, etc.
The period of 20th and 21st century is characterized in the area of ergonomics as a period of development of automation, automated control, and computer technology. Increased occupational hazards are associated with this progress. Emphasis is placed on work well-being and safety at work . It was found that mere two hours working at the computer may have a negative impact at target individuals. Up to 80% of the population has health problems caused by improper work environment. [1] 
DEFINITION OF ERGONOMICS
The term ergonomics comes from the composition of two Greek words: ergon = work and nomos = law. Ergonomics is therefore the science that deals with the optimization of human activity.
Figure 1 Ergonomics [2]
TECHNOLOGICAL ENGINEERING Volume X, number Ergonomics involves the integration of applied sciences that are studying the work systems. This area includes mainly the following areas:
• anthropometry including biomechanics, • philosophy of work • psychology of work, • work hygiene.
The ergonomics aims to use tools and objects that in their shape the most correspond to possibilities of motion of the human body. In case of a sedentary job is appropriate to adapt the workplace so, that it best corresponds to the ergonomics rules. A suitable positioning of your work desk is associated with the dislocation of working conditions on the desk. Very important is also a suitable position of body when seating , which should ensure proper support of the spine. In arrangement of your workplace you also must pay attention to correct selection of keyboard and mouse to prevent possible disease of type tendonitis of shoulders, hands and wrists. [3] 3 PRACTICAL EXAMPLE OF SOLUTION OF ERGONOMICS AT THE WORKPLACE Based on the request of an engineering plant it was examined the work place of worker who performs stamping of pieces of sheet on the press. The analysis was based on the video of the solved workplace. The basic shortcomings that have been identified at the workplace include:
• work in a sitting position, poor working position,
• insufficiently large working surface, • drive of the press, • production amount.
The worker must carry out his work in a sitting position, but is sitting on an unsuitable chair that after a longlasting use may lead in damaging his musculoskeletal system, especially back pain, which can lead to degenerative spinal damage. [4] Figure 2 Unsuitable working position [4] The above figure shows that the worker also has an insufficiently large working surface, which is very small and with sharp edges. On this surface is not possible to separate the unprocessed products from processed products and from scrap. (see Figure 3) 
Figure 3 Inadequate working surface [4]
The press is driven by a continuously running engine, thus the worker can shape the products only one by one. This reduces the amount of products that can be processed. (see Figure 4 ) In this case, the condition of labour safety is not met because the worker may be injured in case of his inaccurate movement. [4] Figure 4 Molding of products [4] 4 DRAFT SOLUTION When designing a solution we had the opportunity to partially try out the work in the simulation program Tecnomatix Jack Siemens PL Software. This program , like a number of other, allows to simulate the given issue and evaluate possible designs in view of the optimal design for solved workplace. The program also served to designing of ergonomic evaluation and virtual prototyping of people for NASA. The advantage of working in this environment is the possibility to improve and ergonomically refine the design at the very beginning. When designing there are created virtual characters that correspond to the expected number and type of personnel at the workplace. When designing is possible to test a wide range of human factors, such as convenience of worker, reach of limbs, energy expenditure, risk of injury, productivity of the workplace, etc.
Within a short work in this environment we tried to create a character and dictate it the tasks to be performed. Because we were working with a limited version, it was not possible to accurately simulate the solved workplace. In the Figure is Figure 5 Working range at the simulation [4] If it was possible to work in the full version of the program, then we could simulate human work and also to evaluate the impact of the work environment and working activity on humans, which can be subsequently optimized. In the simulation it is possible to create an exact copy of the worker. Also is possible in 3D CAD programs to create a threedimensional form of the given workplace. These objects can be stored in library where you can then select the required items, furniture, machines or entire constructions of buildings. Based on created simulation you can create an exact copy of the solved workplace, from which we can create a video. Based on the analysis and observation of worker we then can keep track of the exact movements and we can also keep track of which parts of the human body are at given work most burdened (See Figure 6) . By means of these analyses and simulations we can prevent increased physiological straining of worker and thus reduce the cost already at the time of draft solution of a problematic workplace. [4] Figure 6 Analysis of loading [5] Based on the study of ergonomic problems were proposed certain measures that serve for improvement of solved workplace. Thus then should be reduced straining of worker and also the risk of occupational disease should be reduced.
The first problem was the unsuitable working position of the worker who, when carrying out his work had to be slightly leaned forward and therefore the working chair was unsuitable and did not correspond to the needs of worker. We designed a chair with lumbar support in order to ensure better fixation of the trunk and curvature of the spine, thus achieving a better position worker. (See Figure 7) Figure 7 Ergonomically shaped chair [6] Another problem was the insufficiently large working surface , where the unprocessed and processed products were in the same space. It will be necessary to enlarge this surface, including installation of appropriate embedded boxes directly into the working surface, in order to improve the collection and storage of semifinished products. Thanks to this design will be reduced the unnecessary strain on hands of the worker and also will be increased the number produced pieces because there will be not any useless movements of the worker in case he has picked a wrong semi-finished product. (See Figure 3) The labour safety can be increased through a draft adjustment of engine into stepping motor with timing of the press. Thanks to this modification will be processed a higher number of products. [4] 5 CONCLUSION Still not a sufficient attention is paid to ergonomics of work and working place . If employers will deal with the issue of ergonomics, they can quite well influence the productivity of labour and above all prevent subsequent health complications of employees. This activity has a long-term nature and is also connected with the thinking of workers and change of corporate culture. The employers and employees should try to find an optimal environment in order to ensure human well-being and prevent endangering of human health due to an injury or illness, while optimizing the performance of system.
